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- Statement of Quality Assurance

Data were reviewed by Quality Assurance Unit of BTP to assure that the study was performed in
act:ordance with protocol and standard operating procedures (SOP) 0f Busan Techno-Park(BTP). The-
réport was an accUrate reflection of the raw data generated at the MBDC. Inspection of the routine and
repeated procedures that constitute the study was carried out as a continuous major phase at or about

the time this study was in progress.

Test plan Aug, 08, 2011 Aug, 10, 2011 Aug, 10,2011
_ ™ ©Aug, 11, 2011 Aug, 11,2011 Aug, 11, 2011
Sampling- - s
: ond Aug, 16, 2011 -Aug, 16, 2011 Aug, 16, 2011
& Aug, 11,2011  Aug, 11,2011 Aug, 11,2011
Test substance
o Aug, 16,2011 Aug, 16,2011 Aug, 16, 2011
st !
Test_ procedures 1 Aug, 11, 2011 Aug, 11,2011 Aug, 11,2011
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Observation and ond Aug, 13,2011 Aug, 16,2011 Aug, 16,2011
“counting
(Bacteria test) 3" Aug, 18,2011 Aug, 18,2011 Aug, 18, 2011
4% Aug, 19,2011 Aug, 19, 2011 Aug, 19,2011
Raw data Aug, 19, 2011 Aug, 19, 2011 Aug, 19, 2011
Test report Aug, 25~26, 2011 Aug, 26, 2011 Aug, 26,2011
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Study Personnel and Participants

The fest- _partiéip_ants recognized the 's_tudy plan, manual, prbcedﬁre, guide of Busan Techno-Park in

performing the test.
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1. Results

1.1 Sampling point (Seawater & Freshwater™)

GPS coordinate

35°05.150N
129°04.824E

a) Sampling point of fresh water was Nakong-Riv. '
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‘Test Report

1.2 Water parameters

Table 1. Results of TOC, DOC, POC, TSS -

OWT-0811 | 20.63+0.42 13.23+0.35 7.40 50,7¢1.2
Day 0 | OwMOSI1 | 2103040 |  13.80+0.10 723 54.81.3
T owmosil | 21004026 13.7340.35 727 56.2+1.9
Acc'ep.t'ability. _ ) Acceptablé | Aéceptable Accepta_ble. |
- (Salinity : 3~32PSU) (>5mg/L) (> 5 mg/L) (> 50 mg/L)

Data were presented as meant+S.D of three repeated measurement.

a) TOC: Total Organic Carbon

b) DOC: Dissolved Organic Carbon
¢) POC: Particulate Organic Carbon (POC=TQC-DOC)
d) TSS: Total Suspended Solids | '
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Table 2. Water parameters at field

bue | e, | P |T00) oty o) | oo | e
OWT-0811 | 800:001 | 24.89+0.08 19.1%0.03 286:0.10 | 9803 | 000000 | 1.012:0042
OWMO811 | 799001 | 24812002 | 19224001 | 316:011 | 99:0.1 | 0.00:000 | 0939:0014
OwB-0811 | 798:001 | 2481002 | 19224001 | 3.19+006 | 10802 = 000:000 | 095340015
COT-0811 | 798:000 | 2528+0.04 | 19242000 | 3212001 | 102:02 | 000000 | 1.04:002

D;y COM-0811 | 797+000 | 25304004 | 19214001 | 3124001 | 109+03 | 0.00:000 | 0.980+0017
COBOSI1 | 7974000 | 2546004 | 1921001 | 305002 | 111202 | 0.00:000 | 0959+0010
TOT-0811 | 8024001 | 2530001 = 1929+000 | 415001 | 76106 | 25400 | 0465:0005
TOM-0811 | 801000 | 25344001 | 19232001 | 450£002 | 77405 | 26201 | 0428:0008
TOB-0811 | 798:000 | 2547001 | 1934001 | 476:003 | 73202 | 27401 | 03770005
CST-0816 | 728:001 | 2631006 | 1924£002 | 3224007 | 754506 | 00:00 | 0.802£0.002
CSM0816 | 7304001 | 2624£005 | 19255002 | 3324002 | 669406 | 0000 | 0.714+0003

Day | C5B-0816 | 733002 | 2594+0.05 | 19314001 | 334010 | 677£14 | 00:00 | 0810+0.001

S | TSTO816 | 7200001 | 2434:004 | 1942:004 | 4281002 | 72601 | 00:00 | 0.118:0002
TSM0816 | 7.19:000 | 24524001 | 19454002 | 4224001 | 56201 | 00:00 | 0.112:0002
TSBO816 | 722:001 | 2468:004 | 1945:003 | 369:003 | 55201 | 00400 | 0.111:£0001

Data were presented as mean+S.D of three repeated measurement.
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Table 3. Water parameters at BTP lab

Date S;“l’ol;‘;? pH Temp (°C) | Salinity (%) | DO (mg/L) 1}‘;‘:&?
OWT-0811 | 804001 15.5:0.1 1925001 881002 106£0.1
OwM0811 | 805000 152400 1922001 8574001 12240.1
OwB-0811 |  804+000 15.8:00 1921001 9012001 124201
COT-0811 | 8.04:000 15800 19.19+001 883001 124203

Day 0 | coM-0811 | 802+001 16200 19214000 | 844:001 119:02
COB-0811 | 8012001 164+0.1 19.1740,01 8.65£0.00 12,1404
TOT-0811 |  8.07+0.00 159400 1934£0.00 8694002 9.75+0.03
TOM-0811 | 808001 16,1400 1928+0.00 885+0.02 971002
TOB-0811 |  806:000 159:00 1937001 9.00+0.02 8.77+0.04
CST-0816 | 724:000 15200 1930001 744002 439402
CSM-0816 | 729+0.00 13900 19254001 728000 329:0.1

Day 5 CSB0816 | 7294000 127400 1930:£0.02 724001 50,1202
IST-0816 | 7204000 132400 19474001 8.5240.01 8.09+003
TSM-0816 | 718000 129:00 19475000 | 854001 740£001
T5B0816 | 7212000 13.1:00 19454001 840001 739+002

Data were presented as mean+S.D of three repeated measurement,
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1.3 Influent water : Original water

1) = 50 pm organism

Table 4. Survival number of the organism larger than 50 pm

Survival Minimum
Sampling | Phyla/Divisions Species 3 Dimension
number/m

(pm)
Artemia salina 207500 + 3775 140~180
Acartia sp. 1500 + 500 102~145
Arthropoda Paracalanus sp. 1333 = 289 180~200
Top Crustacean nauplii 28333 £ 7638 150~160
Annelida Polychaeth larva 11667 + 2887 130~170

Rotifera Brachionus sp. 35000 = 5000 68~80
Bacillariophyta Coscinodiscus sp. 13333 + 2887 166~180

Dinophyta Protoperidinium sp. 8333+ 5774 60~73
Artemia salina 210667 + 5530 140~180
Acartia sp. 3333 + 764 102~145
Middle Arthropoda Paracalanus sp. 667 + 289 180~200
Crustacean nauplii 25000 = 5000 150~160
Annelida Polychaeth larva 20000 + 5000 130~170

Dinophyta Protoperidinium sp. 8333 £ 2887 60~73
Artemia salina 198833 £ 6526 140~180
Acartia sp. 3167 + 764 102~145
Bottom Arthropoda Paracolanus sp. 1667 = 577 180~200
Crustacean nauplii 33333 £ 5774 150~160

Rotifera Brachionus sp. 20000 + 5000 68~80
Dinophyta Coscinodiscus sp. 5000+ 0 166~180

Total 8 species 5 phyla/divisions 279000 + 24434 -
Influent condition: Acceptable Influent condition:
Acceptability (= 5 species from 3 different Acceptable -
phyla/divisions) (210° ind./ m®)

Data were presented as meantS.D of three repeated measurement.

Some species were rare, the standard deviation was high,
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2) 10 pm - 50 pm organism
Table 5. Survival number of the organism between 10 to 50 pm
Survival Minimum
Sampling | Phyla/Divisions Species number/mlL Dimension
(Mean) {(pm)
Chlorophyta Tetraselmis suecica 1653 £ 71 H ~12
Ceratium sp. 8+1 15~40
Top Bacillariophyta Cheatoceros sp. 61 15~45
Melosira sp. 241 20 ~ 40
Dinophyta Protoperidinium sp. 3+£2 10~ 40
Chlorophyta Tetraselmis suecica 1593 £ 66 11~12
Ceratium sp. 3+1 15~40
Middle Bacillariophyta Cheatoceros sp. 4+2 15~45
Melosira sp. 1+1 20~ 40
Dinophyta Protoperidinium sp. 11 10 ~40
Chlorophyta Tetraselmis suecica 1747 =78 11~12
Ceratium sp. 31 15~ 40
Bottom Bacillariophyta Cheatoceros sp. 2+1 15~45
Melosira sp. 1+1 20~40
Dinophyta Protoperidinium sp. 2+1 10~ 40
Total 5 species 3 phyla/divisions 1676 £ 76 -
Influent condition: Acceptable Influent condition:
Acceptability (= 5 species from 3 different Acceptable -
phyla/divisions) (> 10° ind./mL)

Data were presented as meaniS.D of three repeated measurement.

Some species were rare, the standard deviation was high
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1.4 Elimination efficacy

1) 2 50 pm organism

Table 6. Survival number of the organism larger than 50 pm

Elimination
Test substance Sampling Survival number/m’ Acceptability efficacy
(%)
)
Dav 0 T* 307000 + 15256 Influent condition:
Original water (Ozv) M 268000+ 13811 Accéeptable3
BY | 26200013426 | (&107ind/m)
T 168667 + 13382
[()33(’))0 M 166333 = 6526 i
Control B 169833 + 7751
(untreated) -
brackish water Dav T 1022000 4 59931 Effluent condition:
(?;) M 1111833 + 38634 Acgeptable
B | 1231333 £ 56900 (210° ind./m’)
Dav 0 T 0+0 Effluent condition :
(T}(;) M 0+0 Acceptabl% 100.09
Treated ballast B 0£0 (<10 tnd./m’)
brackish water Dav 5 T 00 Effluent condition :
(gs) M 0£0 Acceptable 100.0°®
B 00 (<10 ind./m?)

a) T: Top, b) M: Middle ¢) B: Bottom, d} Calculation = (C0O-T0YC0*100, ¢) Calculation = (C0-T5)/C0¥100

Data were presented as mean+S.D of three repeated measurement..
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2) 10 pm - 50 pm organism

Table 7. Survival number of the organism between 10 and 50 pm

: Elimination
Test substance Sampling | Survival number/mL Acceptability efficacy
()
a)
Day 0 T 1672 + 69 Influent condition:
Original water (Ozv) M 1603 = 96 Acceptable -
T 1436+ 76
?236)0 M 1530 + 131 -
Control B 1325 + 106
(untreated) -
brackish water Dav 5 T 923 =31 Effluent condition:
(CB;) M 1071 £ 56 Acceptable
B 1167 < 87 (>10% ind./ ml)
T 0+£0 Effluent
Day 0 condition : Q)
aoy | M 0£0 Acceptable 100.0
Treated ballast B 0+90 (<10 ind./ml)
brackish water T 0+ 0 Effluent
Day 5 condition : ¢)
(T5) M 00 Acceptable 100.0
B 0+ 0 (<10 ind./ ml)

a) T: Top, b) M: Middle ¢) B: Bottom, d} Calculation = (C0O-T0)/C0*100, ¢) Calculation = (C0-Tn)/C0*100

Data were presented as mean+8.D of three repeated measurement.
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3) Heterotrophic bacteria

Table 8. Survival number of heterotrophic bacteria

_ Elimination
Test substance Sampling CFU / mL Acceptability efficacy
(%)
Day 0 T 46100 + 3816 Influent condition:
Original water (oir) M 45733 + 3233 Acceptable :
BY 46633+ 3510 (210" CFU/mL)
T 33033 + 551
?é’é)o M 47000 + 3195 -
Control B 57867 + 3785
(untreated) -
brackish water Dav 5 T 57967 = 3798
(Cﬁ) M 63600 =+ 3536 -
B 63900 = 3483
T 60
?%36)0 M 6+ 0 ; 100,09
Treated ballast B 6+1
brackish water T 40950 + 7849
Day 517 30467 + 3606 ) 20,39
(T5) '
B 38433 £ 3371

a) T: Top, b) M: Middle ¢) B: Bottom, d) Calculation = (C0-T0)/C0*100, €) Calculation = (C0-T5)/C0*100

Data were presented as mean:£S.D of three repeated measurement.
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4) Escherichia coli
Table 9. Survival number of Escherichia coli
_ Elimination
Test substance Sampling CFrU /100 mL Acceptability efficacy
(%)
T® 233 £27
Original water ?Szvg) M> 239+ 24 -
BY 284 + 16
Dy 0 T 381+ 53
(g’)) M 305+ 8 -
Control B 362 = 44
(untreated) -
brackish water T 0:0
Day 5
M 0=0 -
(C5)
B 0=0
Dav 0 T 157+4 Effluent condition:
(T)(;) M 150+ 5 Acceptable 100.09
Treated ballast B 163 =5 (<250 CFU/100mi)
brackish water Day § T 040 Effluent condition:
(T}‘, 5) M 0+0 Acceptable 100.0°
B 0+0 (<250 CFU/ 100ml)

a) T: Top, b) M: Middle ¢) B: Bottom, d) Calculation = (C0-T0)/C0*100, ) Calculation = (CO-TS)y/C0O*100

Data were presented as mean+S.D of three repeated measurement.
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5) Enferococcus faecalis
Table 10. Survival number of Enterococcus fuecalis
| Elimination
Test substance Sampling CFU /100 mL Acceptability efficacy
(%)
T? 279+ 22
Original water I()Oa)va? M 230+22 -
BY 306+ 9
T 563 +32
[()?6)0 M 513+ 42 -
Control B 477 + 85
(untreated) -
brackish water D T 0+0
ay 5
M 0+ 0 -
(C5)
B 00
Dav 0 T 74£5 Effluent condition:
(T30’) M 76 £ 12 Acceptable 100.09
Treated ballast B 2+7 (<100 CFU/ 100ml)
brackish water Day 5 T 0+0 Effluent condition:
(T}‘(S) M 0+0 Acceptable 100.07
B 0+0 (<100 CFU/ 100ml)

a) T: Top, b) M: Middle ¢) B: Bottom,
d) Colonies were too numerous to count {TNTC), used upper limit count with smallest filtration volume,
e) Caleulation = (C0-T0)/C0*100, f) Caleulation = (CO-T5)/C0*100

Data were presented as mean+S.D of three repeated measurement,
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6) Vibrio cholera 01, 0139

Table 11. Survival number of Vibrio cholera O1, 0139

- ' Elimination
Test substance Sampling CFU /100 mL Ac_ceptability efficacy
_ (%)
T? 00
Original water Day 0 13 040 i )
(Ow)
BY 0+0
T 0+£0
%%f M 0+0 :
Control
B 00
(untreated) i
brackish water | | T 0+0
ay 5
M 00 .
(C5)
B 00
Dav 0 T 0+0 Effluent condition:
(T}(;) M 0+0 Acceptable N.DY
Treated ballast B 0+0 (<1 CFU/ 100ml)
brackish water T 0£0 Effluent condition:
D(?si M 0+£0 Acceptable N.D
B 0+0 (<1 CFU/ 100ml)

a) T: Top, b) M: Middle c} B: Bottom, d} N.D: Not detected

Data were presented as meantS.D of three repeated measurement.
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2. Validity

2.1 Water parameters measurement

s Influent condition in DOC, POC, TSS was acceptable for IMO standards.
- Salinity: 3 ~ 22 PSU (Salinity should be separated by at least 10 PSU)

- DOC: > 5 mg/l.
- POC: > 5 mg/L.
- TSS:>50 mg/L
Dat SampleID& | Salinity” DOC POC TSS
ate
lot No. (%) (mg/L) (mg/L) (mg/L)
OwT-0811 19196003 | 13.23+0.35 7.40 34.32.3
Day 0 OwM-0811 19224001 | 13.80=0.10 7.23 41,0£1.3
OwB-0811 19224001 | 13.7320.35 727 42.3+1.9

a) Salinity: data at field
+ All measurements were tested more than three times.

+ Sample was analyzed as soon as possible after arrival at BTP lab.

2.2 Biological efficacy test

* Influent condition in all tests was acceptable for IMO standards (MEPC58/2/4).

- The organism larger than 50 um: > 10° individuals/m?

- The organism between 10 um and 50 pm: > 10° individuals / mL

- Heterotrophic bacteria: > 10* CFU/ mL

S ! > 50 pm 10 pm - 50_ pm  Heterotrophic bacteria
Sampe (individuals/m®) (individuals/mL) (CFU/mL) |
Field  OwT 192500 1785 -
OwT 307000 = 15256 1672 + 69 46100 + 3816
Lab  OwM 268000 + 13811 1603 + 96 45733 + 3233
OwB 262000 + 13426 1755 + 78 46633+ 3510
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- 'The organism larger than 50 pm: > 5 species from 3 different phyla/divisions

- The organism between 10 pm and 50 pm: > 5 species from 3 different phyla/divisions

Sample

=50 pm ., 10 pm - 50 pm

Ow 10 species 3 phyla/divisions 5 species 3 phyla/divisions

* All samples were tested within 6 hours after sampling

Date Sample Sampling time Test ending time
| OwT 11:00~11:07
OwM 11:01~11:07 15:20
OwB 11:02~11:08
COT 11:50~11:57
Day 0 COM 11:46~11:55 15:20
C0B 11:45~11:51
T0T 15:28~15:45
TOM 15:05~15:25 18:30
TOB 14:53~15:10
CsT 15:05~15:12
C5M 15:04~15:10 19:00
Cs5B 15:03~15:08
Day 5 T5T 16:09~16:25
T5M 15:42~16:23 19:00
T5B 15:26~15:40
Acceptability Acceptable : analyzed live within 6 hours
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* Discharge results from the control water were a concentration more than 10 times the values in
regulation D2.1.
- The organism larger than 50 um: > 100 individuals/m’

- The organism between 10 pm and 50 pm: > 100 individuals/ml.

Sample > 50 pm organism 10 pm - 50 pm organism
Top 1022000 = 59931 923 £ 31

Middle 1111833 + 38634 1071 56

Bottom 1231333 £+ 56900 1167 + 87
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3. Conclusion
3.1 Biological efficacy in treated ballast brackish water by Purimar™ BWMS
« Treated ballast brackish water by Purimar'™ BWMS were capable of eliminating organism larger
than 50 pm with an efficiency of 100%.
* Treated ballast brackish water by Purimar’™ BWMS were capable of eliminating organism
between 10 and 50 pm with an efficiency of 100%.
« Treated ballast brackish water by Purimar™ BWMS was capable of eliminating heterotrophic
bacteria with an efficiency of 100 % at day 0.
« But treated ballast brackish water by Purimar™ BWMS was capable of eliminating heterotrophic
bacteria with an efficiency of 20.3 % at day 5.
« Treated ballast brackish water by Purimar™™ BWMS were capable of eliminating Escherichia coli
with an efficiency of 100 % at day 0, 5.
« Treated ballast brackish water by Purimar™ BWMS were capable of eliminating Enterococcus
Jaecalis with an efficiency of 100 % at day 0, 5.
* Vibrio cholera O1, 0139 were not detected.
« Therefore, treated ballast brackish water by Purimar™ BWMS was capable of removing

zooplankton, phytoplankton and a part of bacteria.
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4. Appendix
Appendix 1. Water parameters (TOC, DOC, TSS) of original water (Ow)
Date SampleID & | o4 TOC” - poc® TSS9
lot No. (mg/L) (mg/L) (mg/L)
R1 20.30 13.60 32.0
OwT-0811 R2 20.50 12.90 34.5
R3 21.10 13.20 36.5
R1 21.40 13.80 42.0
Day0 OwM-0811 R2 20.60 13.70 41.5
R3 21.10 13.90 39.5
R1 21.20 13.70 41.5
OwB-0811 R2 20.70 14.10 41.0
R3 21.10 13.40 44.5

a) R: Replicate

b} TOC: Total Organic Carbon (TOC=DOQC+POC)
¢) DOC: Dissolved Organic Carbon

d) TSS: Total Suspended Solids
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Appendix 2. Water parameters at field

Date S;nllpleID R pH Tcoemp Salinity DO | Turbidity | TRC | Chlorophyl
ot No. cC) (%) (mg/L) (NTU) (ppm) a

RI | 7.99 24.99 19.22 2.74 9.6 0.00 0.990

OwT-0811 |"R2777"8.00 24.84 19.18 2.89 9.7 0.00 1.06
R3 | 8.00 24.85 19.17 2.94 10.1 0.00 0.986

R1 | 7.99 24.79 19.23 3.06 9.9 0.00 0.930
OwM-0811 | R2' | 7.99 24.81 19.22 3.14 96 0.00 0955
R3 | 798 24.83 19.22 3.27 10.0 0.00 0.933

RI | 7098 24.79 19.22 3.15 10.9 0.00 0.970

OwB-0811 | R2 | 7.98 24.81 19.22 316 11.0 0.00 0.949
R3 | 7.99 24.83 19.23 3.26 10.6 0.00 0.940

- Ri | 798 25.24 19.24 3.20 10.1 0.00 1.05
COT-0811 "Ry 798 25.29 19.24 3.21 10.1 0.00 1.04
R3 | 7.8 25.32 19.24 3.22 105 0.00 1.02

RI | 7.97 25.26 19.22 311 10.6 0.00 1.00

Day0 . com-0811 | R2 7.97 25.30 19.21 3.13 1.2 0.00 0.971
R3 | 797 25.34 19.21 3.12 10.8 0.00 0.969

R1 | 797 2542 19.20 3.03 11.0 0.00 0.962

COB-0811 | R2 | 7.97 25.47 19.21 3.06 113 0.00 0.968
R3 | 797 25.50 19.21 3.07 11.1 0.00 0.948

Rl | 8.2 25.30 19.29 4.16 82 2.5 0.462

TOT-0811 "R27|""8.03 25.30 19.29 4.15 75 2.5 0.470
R3 | 8.02 25.31 19.29 4.15 7.0 2.5 0.462

R1 | 8.01 2533 19.24 4.50 80 2.7 0.437

TOM-0811 | R2 | 8.01 25.34 19.23 4.52 8.0 2.5 0.423
R3 | 801 2535 19.23 4.48 72 2.6 0.424

R1 | 798 25.47 19.35 4.76 72 28 0.382

TOB-0811 | R2 | 7.98 25.47 19.34 4.79 72 2.7 0373
R3 | 7.98 25.46 19.34 4.73 76 2.6 0.375

Rl | 729 26.25 19.25 3.30 749 0.0 0.802

C5T-0816 | R2 | 7.8 26.31 19.22 3.19 75.4 0.0 0.804
R3 | 7.8 26.37 19.24 3.17 76.0 0.0 0.801

R1 | 731 26.19 19.25 3.34 663 0.0 0.711
C5M-0816 | R2 | 730 26.25 19.23 331 66.8 0.0 0.714
R3 | 730 26.29 19.27 330 67.5 0.0 0.716

Rl | 735 25.91 19.30 3.41 66.2 0.0 0.810

C5B-0816 | R2 | 732 25.91 19.31 3.39 68.0 0.0 0.811
Days5 R3 | 732 26.00 19.31 3.23 68.9 0.0 0.810
R1 | 720 2431 19.38 4.30 72 0.0 0.118

T5T-0816 | 'Ry ™1 720 24.33 19.42 428 7.1 0.0 0.116
R3 | 719 2438 19.46 426 72 0.0 0.119

R1 | 7.19 24.51 19.44 422 5.5 0.0 0.110
T5SM-0816 | R2 | 7.19 2451 19.45 4.23 5.7 0.0 0.113
R3 | 7.19 24.53 19.47 4.2 56 0.0 0.112

RI | 723 24.66 19.42 3.65 5.4 0.0 0.111

T5B-0816 | R2 | 7.22 24.65 19.47 3.71 55 0.0 0.112
R3 [ 721 24.73 19.47 3.71 5.5 0.0 0.110

a) R: Replicate
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Appendix 3. Water parameters at BTP lab.

Date S;‘;‘(ﬁl;? RY pH Temp (°C) | Salinity (%) | DO (mg/L) T'(’;l;'g;ty
R1 8.04 15.5 19.26 8.79 10.6
OwT-0811 | Ra 8.05 15.5 19.24 8.82 10.5
R3 8.04 15.6 19.24 8.81 10.7

RI 8.05 152 19.22 8.57 122
OwM-0811 | R2 8.05 152 19.22 8.57 123
R3 8.05 15.2 19.22 8.56 12.1

R1 8.04 15.8 19.21 9.02 123
OwB-0811 | R2 8.04 15.8 19.21 9.01 12.4
R3 8.04 15.8 19.21 9.00 124

RI 8.04 15.8 19.19 8.82 12.1

COT-0811 |"R2 8.04 15.8 19.18 8.82 12.6
R3 8.04 15.8 19.19 8.84 12.4

R1 8.02 16.2 19.21 8.45 12.0

Day0 | com-0811 | R2 8.02 16.2 19.21 8.43 12.0
R3 8.03 16.2 19.21 8.43 11.7

R1 8.01 16.4 19.18 8.65 124

COB-0811 | R2 8.02 16.3 19.17 8.65 11.6
R3 8.01 16.4 19.17 8.65 123

R1 8.07 15.0 19.34 8.71 9.74

TOT-0811 | Rr2 8.07 15.9 19.34 8.69 9.73
R3 8.07 15.9 19.34 8.68 9.78

R1 8.07 16.1 19.28 8.87 9.69

TOM-0811 | R2 8.08 16.1 19.28 8.84 9.72
R3 8.08 16.1 19.28 3.84 9.72

R1 8.06 15.9 19.38 9.02 3.80

TOB-0811 | R2 8.06 15.9 19.37 8.99 8.78
R3 8.06 15.9 19.37 898 8.72

R1 7.24 15.2 1931 745 437

C5T-0816 | R2 724 15.2 19.29 7.45 439
R3 7.24 15.2 19.29 7.42 44.1

R1 7.29 13.9 19.25 7.28 329
C5M-0816 | R2 7.29 13.9 19.24 7.28 12.8
R3 7.29 13.9 19.25 7.8 329

R1 7.9 127 19.29 7.24 502

C5B-0816 | R2 7.29 12.7 19.32 7.23 499
Day 5 R3 7.29 12.7 19.30 7.24 50.2
R1 7.20 13.2 19.47 8.52 8.09

T5T-0816 | Rr2 7.20 132 19.47 8.52 8.07
R3 7.20 132 19.46 8.51 8.12

R1 718 129 19.47 8.54 7.39

T5M-0816 | R2 7.18 2.9 19.47 8.53 7.41
R3 7.18 12.9 19.47 8.54 7.40

R1 721 13.1 19.46 8.41 7.41

T5B-0816 | R2 7.21 13.1 19.45 8.40 739
R3 7.21 13.1 19.45 8.39 738

a) R: Replicate
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Appendix 4. Survival number of > 50/m organism in original water(Influent water)

Date SaInll)ple Classification ' Survival number /m Mean SD Ib’
AR R1% R2 R3
Artemia salina 211500 207000 204000 | 207500 3775
Acartia sp. 2000 1500 1000 1500 500
Paracalanus sp. 1000 1500 1500 1333 289
OwT- Crustacean nauplii 35000 20000 30000 § 28333 7638
0811 Polychaeth larva 10000 10000 15000 | 11667 2887
Brachionus sp. 35000 40000 30000 | 35000 5000
Coscinodiscus sp. 15000 15600 10000 | 13333 2887
Protoperidinium sp. 15000 5000 5000 8333 5774
Artemia salina 210000 216500 205500 | 210667 5530
Day Acartia sp. 2500 4000 3500 3333 764
0 OwM- Paracalanus sp. 1000 500 500 667 289
0811 Crustacean nauplii 20000 25000 30000 | 25000 5000
Polychaeth larva 15000 25000 20000 | 20000 5000
Protoperidinium sp. 5000 10000 10000 | 8333 2887
Artemia saling 192000 199500 205000 ) 198833 6526
Acartia sp. 2500 3000 4000 | 3167 764
OwB- Paracalanus sp. 2000 2000 1600 1667 577
0811 Crustacean nauplii 30000 40000 30000 | 33333 5774
Brachionus sp. 15000 20000 25000 | 20000 5000
Coscinodiscus sp. 5000 5000 5000 5000 0

a) R: Replicate

b) 8.D: Standard deviation
Some species were rare, the standard deviation was high.
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Appendix 5. Survival number of > 504m organism in control (untreated) brackish water

: : 3
Date Sa;nDp le Classification RlS:;rvnval ln;;mber /mRS Mean sp
Artemia saling 152000 149000 141000 | 147333 5686
Acartia sp. 10600 500 500 667 289
COT - Paracalanus sp. 500 500 1000 667 289
0811 Crustacean nauplii 10000 10000 5000 8333 2887
Brachionus sp. 10000 5000 5000 6667 2887
Polychaeth larva 16000 0 5000 5000 5000
Day Artemia salina 150000 159500 151500 | 153667 5107
0 | com. Acartia sp. 1500 2000 2500 ( 2000 500
0811 Paracalanus sp. 500 1000 500 667 289
Crustacean nauplii 15000 10000 5000 10000 5000
Artemia saling 149500 142000 144000 | 145167 3884
COB- Acartia sp. 1000 1000 2000 1333 577
0811 Crustacean nauplii 10000 15000 5000 10000 5000
Brachionus sp. 15000 15000 10000 13333 2887
C5T - Artemia salina 955000 1040000 1070000 | 1021667 59652
0816 Acartia sp. 0 500 500 333 289
C5M- Artemia salina 1080000 1155000 1100000 | 1111667 38837
D;‘y | 0816 Acartia sp. 500 0 0 167 289
Artemia saling 1295000 1205000 1190000 [ 1230000 56789 .
gg?é“ Acartia sp. 1000 1000 1000 | 1000 0
Crustacean nauplii 500 0 500 333 289

a) R: Replicate

b} S.D: Standard deviation
Some species were rare, the standard deviation was high.
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Appendix 6. Survival number of > 50/M organism in treated ballast brackish water by

treatment of Purimar™ BWMS

Survival number /m’

Date Sa}nll)ple " Classification Mean SD b
' ' R1% R2 R3
gg{l' - 0 0 0 0 0
Day | TOM- . 0 0 0 0 0
33181- i 0 0 0 0 0
ggfé . 0 0 0 0 0
Pav | T . 0 0 0 0 0
OTg?é i 0 0 0 0 0

a) R: Replicate
b) S.D: Standard deviation
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Appendix 7. Survival number of 104m - 5041 organism in original water(Influent water)

Sambl Survival number/ ml
Date | > P Classification Mean ~ SDY
: R1” R2 R3
Tetraselmis suecica 1730 1590 1640 1653 71
Ceratium sp. 7 9 8 8 1
OwT-
0811 Cheatoceros sp. 5 6 6 6 1
Melosira sp. 2 3 1 2 i
Protoperidinium sp. 3 4 1 3 2
Tetraselmis suecica 1610 1680 1490 1593 96
Ceratium sp. 4 2 3 3 1
Day 0 %:?1[' Cheatoceros sp. 2 4 5 4 2
Melosira sp. 1 2 1 1 1
Protoperidinium sp. 2 1 1 1 1
Tetraselmis suecica 1660 1810 1770 1747 78
Ceratium sp. 3 4 2 3 1
OO?ZVS Cheatoceros sp. 2 1 2 2 1
Melosira sp. 1 2 1 1 1
Protoperidinium sp. 2 3 2 2 1
a) R: Replicate
b) S.D: Standard deviation
Some species were rare, the standard deviation was high.
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Appendix 8. Survival number of 104m - 504" organism in control (untreated) brackish water

Survival number/ ml .
Date Salrix)ple Classification - Mean sp®
' R1Y R2 R3
Tetraselmis suecica 1430 1360 1510 1433 75
COT - :
0811 Melosira sp. 2 1 1 1 i
Cheatoceros sp. 1 0 2 1 1
Tetraselmis suecica 1570 1630 1380 1527 131
i COM- Melosira sp. 1 2 1 1 1
Day 0 0811 Cheatoceros sp. 1 1 0 1 1
Protoperidinium sp. 2 1 2 2 1
: Tetraselmis suecica 1330 1210 1420 | 1320 105
COB- Melosira sp. 1 3 2 2 1
0811 Cheatoceros sp. 2 2 3 2 1
Protoperidinium sp. 1 0 1 1 1
CT- Tetraselmis suecica 890 930 950 923 31
0816
C5M- Tetraselmis suecica 1130 1060 1020 1070 56
Day 5 0816 Cheatoceros sp. | 2 1 i 1
CSB- Tetraselmis suecica 1240 1190 1070 1167 87
0816 Cheatoceros sp. 1 0 1 1 1

a) R: Replicate

b) S.D: Standard deviation
Some species were rare, the standard deviation was high.
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Appendix 9. Survival number of 104m - 504m organism in treated ballast brackish water

by treatment of Purimar'™ BWMS

Sample

Survival number/ ml

Date |~ Classification " > - Mean SD"
ggfl' - 0 0 0 0 0
Day 0 r{)%* 0 0 0 0 0
ggﬁ' - 0 0 0 0 0
rggﬁ - 0 0 0 0 0
Day 5 ggfi’g 0 0 0 0 0
ESIBG" i 0 0 0 0 0

a) R: Replicate

b) 8.D: Standard deviation
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Appendix 10. Number of heterotrophic bacteria in original water, control (untreated)

brackish water, treated ballast brackish water by treatment of Purimar™ BWMS

CFU/mL
Date Sample ID - Mean Sp?
R1” " R2 R3
Top 44100 43700 50500 46100 3816
(?8"1"1 Middle | 42800 49200 45200 45733 3233
Bottom | 49000 48300 42600 46633 3510
Top 33300 32400 33400 33033 551
Day 0 | C0-0811 | Middle | 43400 49500 48100 47000 3195
Bottom | 59900 60200 53500 57867 3785
Top 5 6 6 6 0
T0-0811 | Middle 6 7 6 6 0
Bottom 5 6 6 6 1
Top 53600 59800 60500 57967 3798
C5-0816 | Middle | 66100 63200 61100 63600 3536
Bottom | 60000 65000 66700 63900 3483
Day 5
Top 44000 46500 35400 40950 7849
T5-0816 | Middle 34500 31000 25900 30467 3606
Bottom | 35300 42000 38000 38433 3371

a) R: Replicate
b) S.D: Standard deviation
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Appendix 11. Number of Escherichia coli in original water, control (untreated) brackish

water, treated ballast brackish water by treatment of Purimar™ BWMS

CFU /100ml .
Date Sample ID Mean Sp®
R1? R2 R3

Top 212 225 263 233 27

Ow- | Middle | 257 248 212 239 24

0811

Bottom 268 284 299 284 16

Top 370 438 334 381 53

Day 0 | C0-0811 | Middle 314 302 300 305 8
Bottom 400 313 372 362 44

Top 0 0 0 0 0

T0-0811 | Middle 0 0 0 0 0

Bottom 0 0 0 0 0

Top 160 158 152 157 4

C5-0816 | Middle 144 154 152 150 5

Bottom 158 164 168 163 5

Day 5

Top 0 0 0 0 0

T5-0816 | Middle 0 0 0 0 0

Bottom 0 0 0 0 0

a) R: Replicate
b) S.D: Standard deviation
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Appendix 12, Number of Enterococcus faecalis in original water, control (untreated)

brackish water, treated ballast brackish water by treatment of Purimar™ BWMS

: ' CFU 100ml
Date Sample ID : Mean Sp ™
R1? R2 R3
Top 254 288 294 279 22
Ow- Middle 206 248 236 230 22
0811

Bottom 314 306 297 306 9

Top 550 540 600 563 32

Day 0 | C0-0811 | Middie 480 560 500 513 42
Bottom 510 380 540 477 85

Top 0 0 0 0 0

T0-0811 | Middle 0 0 0 0 0

Bottom 0 0 0 0 0

Top 80 72 70 74 5

C5-0816 | Middle 38 64 76 76 12

Bottom 64 76 76 72 7

Day 5

Top 0 0 0 0 0

T5-0816 | Middle 0 0 0 0 0

Bottom 0 0 0 0 0

a) R: Replicate
b) S.D: Standard deviation
¢) Colonies were too numerous to count (TNTC), used upper limit count with smallest filtration volume
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Appendix 13. Number of Vibrio cholera O1, 0139 in original water, control (untreated)
brackish water, treated ballast brackish water by treatment of Purimar'™ BWMS

CFU /100ml S .
Date Sample ID - - Mean Sp
R1Y R2
Top 0 0 0 0
Ow- .
0811 Middle 0 0 0 0
Bottom 0 0 0 0
Top 0 0 0 0
Day 0 | C0-0811 | Middle 0 0 0 0
Bottom 0 0 0 0
Top 0 0 0 0
T0-0811 | Middle 0 0 0 0
Bottom 0 0 0 0
Top 0 0 0 0
C5-0816 | Middle ] 0 0 0
Bottom 0 0 0 0
Day 5
Top 0 0 0 0
T5-0816 | Middle 0 0 0 0
Bottom 0 0 0 0

a) R: Replicate
b) S.D: Standard deviation

Page 33




Test Report LET-11-007

Appendix 14. The microscope image of > 5040 in original water (Day0)

Specific Name - Original water

Artemia salina,
Acartia sp.*

Paracalanus sp.*

Brachionus sp.**
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Crustacean nauplii**

Polychaeth larva**

Coscinodiscus sp.**
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Protoperidiniam sp.**

* Magnification : 115
**Magnification : 200
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Appendix 15. The microscope image of > 504N in control (untreated) brackish water by
treatment of Purimar™ BWMS (Day0)

Specific Name o Control (untreated) brackish water |

Artemia salina*

Acartia sp.*

Paracalanus sp.*
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Polychaeth larva**

LW
100 um

Crustacean nauplii**

Brachionus sp.**

] -
100 um i

*Magnification : 115
**Magnification : 200
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Appendix 16. The microscope image of > 504 in control (untreated) brackish water by

treatment of Purimar™ BWMS (Day5)

Specific Name - Control (untreated) brackish water

Artemia salina,
Crustacean nauplii

Acartia sp.

Magnification : 115
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Appendix 17. The microscope image of > 5047 in treated ballast brackish water by treatment
of Purimar™ BWMS (Day0)

Specific Name Treated ballast brackish water

Magnification : 115
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Appendix 18, The microscope image of > 50/M in treated ballast brackish water by treatment
of Purimar™ BWMS (Day5)

Specific Name : Treated ballast brackish water

Magnification : 115

Page 41



Test Report LET-11-007

Appendix 19. The microscope image of 104m—5040 in original water (Day0)

Control (untreated) brackish water
Optical -

Specific Name

Tetraselmis
suecica

Ceratium sp.

Chaeftoceros sp.
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Melosira sp.

Protoperidinium
sp.

Magnification : 200
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Appendix 20. The microscope image of 104n~504m in control (untreated) brackish water by
treatment of Purimar™™ BWMS (Day0)

) Control (untreated) brackish water
Specific Name - : _
Optical : Fluorescence
Tetraselmis
suecica

Chaetoceros sp.

100 um

Melosira sp.
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Protoperidiniu
m sp.

Magnification : 200
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Appendix 21, The microscope image of 104m—50/M in control (untreated) brackish water by
treatment of Purimar™ BWMS (Day5)

Control (untreated) brackish water

Specific Name
P Optical Fluorescence

Tetraselmis
suecica

Chaetoceros sp.

Magnification : 200
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Appendix 22. The microscope image of 104m—50/n in treated baliast brackish water by
treatment of Purimar™ BWMS (Day0)

Specific ' " Treated ballast brackish water _
Name _ ~ Optical : ' . Fluorescence

- -
200w

Magnification : 100
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Appendix 23. The microscope image of 10 #4050 /4N in neutralized water by treatment of

Purimar™ BWMS (Day5)

Specific

‘Neutralized water .

Name

Optical

Magniﬁca’zid 1200

Fluorescence
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Appendix 24, The image of heterotrophic bacteria: Day 0

.Treated ballast brackish water

Top Middle Bottom

Original water

Top Middle Bottom

Control (untreated) brackish water

Top Middle Bottom
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Appendix 25. The image of heterotrophic bacteria: Day 5

Treated ballast brackish water

Top Middle Bottom

Control (untreated) brackish water

Top Middle Bottom
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Appendix 26. The image of Escherichia coli: Day 0

Treated ballast brackish water

Top Middle Bottom

Original water

Top Middle Bottom

Control (untreated) brackish water

Top Middle Bottom
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Appendix 27. The image of Escherichia coli: Day 5

Treated ballast brackish water

Top Middle Bottom

Control (uhtreated) brackish water

Top Middle Bottom
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Test Report

Appendix 28. The image of Enferococcus faecalis: Day 0

Treated ballast brackish water

Midd_le Bottom

Top

Original water

Middle Bottom

Control (untreated) brackish water

Top Middle Bottom
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Appendix 29. The image of Enterococcus faecalis: Day 5

| Treated ballast brackish water

Top Middle Bottom

Control (untreated) brackish wat_ér

Top Middle Bottom
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Day 0

Appendix 30. The image of Vibrio cholera O1, 0139

1 water

igina

Or

Bottom

Middle

Control (untreated) brackish water

Bottom

Middle

Top
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Appendix 31. The image of Vibrio cholera O1, O139: Day 5

Treated ballast brackish water

Middle Bottom
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5. Attachment
5.1 Filtered natural seawater (FNS) receipt sheet

5.2 Entrance recode sheet

5.3 Flowmeter, seals and power consumption confirming sheet
5.4 Land-based test sheet

5.5 Organism certificate

5.6 Organism check sheet

5.7 Sampling check sheet

5.8 Chain of custody record

5.9 Sample receipt form

5.10 Water parameter measurement sheet (at a field)

5.11 Water parameter measurement sheet (After arrival at the BTP lab)
5.12 TOC measurement sheet

5.13 TSS(Total suspended solid) measurement sheet

5.14 Microbiology test sheet

5.15 Test results sheet — Classification

5.16 Test result sheet with microbiology
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